
  

 

3-PART TINSSL WEBINAR SERIES: 

UNDERSTANDING AND EVALUATING LM-79 AND LM-80 


TEST REPORTS FOR SSL TECHNOLOGY
 

Day 1: Understanding & Evaluating LM-79 Reports 
August 10, 2010: 12:00 - 1:30pm EST 

Day 2: Understanding & Evaluating In Situ TMP & LM-80 Reports 
August 11, 2010: 12:00 - 1:30pm EST 

Day 3: Walking Through Examples of Real LM-79 & LM-80 Reports 
August 12, 2010: 11:00am - 12:30pm EST 

Hosted by the U.S. Department of Energy and Northeast Energy Efficiency Partnerships 



Northeast Energy Efficiency PartnershipsNortheast Energy Efficiency Partnerships 
www.neep.org 
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DOE Technical Information NetworkDOE Technical Information Network 

“One & Done” Connection to DOE’s SSL Work
 
•• DOE's Technical Information Network for Solid StateDOE s Technical Information Network for Solid-State 

Lighting (TINSSL) increases awareness of SSL 
technology, performance, and appropriate 
applicationsapplications. 

•	 TINSSL members receive regular updates on 
technical progress of SSL technologies, upcoming 
meetings and events that address market issues 
related to SSL, and outreach materials developed for 
target audiences. 

• Coverage includes: 
–	 CALiPER 
–	 Gateway DemonstrationsGateway Demonstrations 
– Lighting Facts 
– L Prize 3 



www.designlights.org 
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Day 3: 
Walking Through Examples of Real 
LM-79 & LM-80 Reports 

Kelly Gordon 

Jason Tuenge 
Three‐Part TINSSL Webinar Series: 

Understanding and Evaluating 
Pacific Northwest National Laboratory 
August 12, 2010 

Understanding and Evaluating 

LM‐79 and LM‐80 Reports 



 

Sample Submittal #1 
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Sample Submittal #1 
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Sample Submittal #1 
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Sample Submittal #1 
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LM-79 Checklist 

 Report produced by a qualified test lab
 

www1.eere.energy.gov/buildings/ssl/test_labs.html
 
(as of 8/4/10) 
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LM-79 Checklist 

 Data manipulation by supplier appears unlikely
 

 PDF is preferred  PDF is preferred 
 Test lab letterhead (original) 
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LM-79 Checklist 

 Consistent with submitted product and cutsheet*
 

 Catalog number is complete and unique Catalog number is complete and unique 
 No text not clarified by cutsheet 

Products won’t be identified 
during this webinar 

* Or meets Product Group/Family criteria
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LM-79 Checklist 

 Consistent with submitted product and cutsheet* 
 Product description  Product description 
 Input current, voltage, and wattage 

• 120V x 0.3A x 0.92 = 33W (?!)
( )  
• Input current: 0.3A rated ≠ 0.156A measured 

* Or meets Product Group/Family criteria
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LM-79 Checklist 

 Consistent with submitted product and cutsheet*
 

 Product description  Product description 
 Input current, voltage, and wattage
 

• Did the luminaire manufacturer mean 

rated drive current = 0.3A (300mA)?
 

* Or meets Product Group/Family criteria
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LM-79 Checklist 

 Consistent with submitted product and cutsheet*
 

 Product description  Product description 
 Number of LEDs 

* Or meets Product Group/Family criteria
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LM-79 Checklist 

 Consistent with submitted product and cutsheet*
 

 Product description  Product description 
 CCT 

* Or meets Product Group/Family criteria
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LM-79 Checklist 

 Consistent with submitted product and cutsheet* 
 Product description  Product description 
 No thermal management not indicated on cutsheet 
Opptical distribution appears to be worst-case
pp 

• Optical accessories must be tested or excluded 

* Or meets Product Group/Family criteria
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LM-79 Checklist 

 No apparent errors attributable to manual entry
 

 PF = 18 57W / 120V / 0 1561A  PF 18.57W / 120V / 0.1561A 
 Efficacy = 774 lm / 18.57W 
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ISTMT Checklist 

 Report produced by a qualified 
test lab 

 Data manipulation by supplier 
appears unlikely 
 PDF is preferred 
 Test lab letterhead (original) 

www.ssl.energy.gov 19 | Solid-State Lighting Program 



 

ISTMT Checklist 

 Consistent with submitted product and cutsheet* 
 Catalog numberCatalog number 
 No portions not clarified by cutsheet 

 Product descripption and pphotos or diaggrams 
 No thermal management not indicated on cutsheet 
 Input current, voltage, and power 

• Inputs do agree with LM-79 

* Or meets Product Group/Family criteria
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LM-80 Checklist 

 Report produced by a qualified test lab (if applicable)
 
 Consistent with submitted product  Consistent with submitted product 
 Product photos (if available) 
 Product descripption 
 CCT 
 Drive current 
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LM-80 Checklist 

 During long-term operation 
 Three case temperatures: Three case temperatures: 55°CC, 8585°CC,
 55 

and another selected by manufacturer 
 Tolerance of - 2°C 

 Ambient within - 5°C of case temperature 
 Input current ± 3% of rated RMS 

 D i  i During phhotometric measurements 
 25°C ambient 
 Tolerance of ± 2°C Tolerance of ± 2 C 

 Input current ± 0.5% of rated RMS 
 Relative humidity < 65% Relative humidity 65% 
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LM-80 Checklist 

 Voltage 
 Input voltage conforms to rated input voltage and
  Input voltage conforms to rated input voltage and 

frequency of driver 
 Ripple ≤ 2% of output voltage (DC only) 

 THD ≤ 3% of fundamental 
 Thermocouple 
 Di h l ti f h i Diagram shows location of attachment point 
 Complies with ASTM E230 Table 1 “Special Limits” 
 ≤ 1 1°C or 0 4% whichever is greater  ≤ 1.1 C or 0.4%, whichever is greater 

 Time uncertainty of ± 0.5% 
 Product sampling method and sample size reported  Product sampling method and sample size reported 
 Catastrophic failures reported 
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LM-80 Checklist 

 Adequate number and duration of 
pphotometric measurements 
Minimum 6,000 hours of testing 
Maximum interval of 1,000 hours 
 Chromaticity shift reported 

 Drive method reported 
 F l Forwardd vo ltage 
 Constant current 
 Same current for long term operation
  Same current for long-term operation 

and photometric measurements 
 Same current for each case temperature 
 Otherwise can’t interpolate! 
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Final Punch (DLC QPL) 


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Final Punch (DLC QPL) 



• No spatial/gonio data submitted
 No spatial/gonio data submitted 
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Final Punch (DLC QPL) 


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Final Punch (DLC QPL) 



www.ssl.energy.gov 28 | Solid-State Lighting Program 



Final Punch (DLC QPL) 


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Final Punch (DLC QPL) 



 Drive current 
 LM-79reported ≤ ISTMT reported ≤ LM-80 measured 

 TMPLED (measured) 
 ISTMT ≤ LM-80max 
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Sample Submittal #2 
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LM-79 Checklist 

 Report produced by a qualified test lab
 

www1.eere.energy.gov/buildings/ssl/test_labs.html
 
(as of 8/4/10) 
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LM-79 Checklist 

 Data manipulation by supplier appears unlikely
 

 PDF is preferred  PDF is preferred 
 Test lab letterhead (original) 
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LM-79 Checklist 

 Consistent with submitted product and cutsheet*
 

 Catalog number is complete and unique Catalog number is complete and unique 
 No text not clarified by cutsheet 

Products won’t be identified 
during this webinar 

* Or meets Product Group/Family criteria
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LM-79 Checklist 

 Consistent with submitted product and cutsheet*
 

 Product description  Product description 
 Input current, voltage, and wattage
 

* Or meets Product Group/Family criteria
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LM-79 Checklist 

 Consistent with submitted product and cutsheet*
 

 Product description  Product description 
 Number of LEDs 

* Or meets Product Group/Family criteria
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LM-79 Checklist 

 Consistent with submitted product and cutsheet*
 

 Product description  Product description 
 CCT 

* Or meets Product Group/Family criteria
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LM-79 Checklist 

 Consistent with submitted product and cutsheet* 
 Product description  Product description 
 No thermal management not indicated on cutsheet 
Opptical distribution appears to be worst-case
pp 

* Or meets Product Group/Family criteria
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LM-79 Checklist 

 No apparent errors attributable to manual entry
 

 PF = 65 67W / 120V / 0 5523A  PF 65.67W / 120V / 0.5523A 
 Efficacy = 3489 lm / 65.67W 
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

ISTMT Checklist 

 Report produced by a qualified test lab 
 Data manipulation by supplier appears unlikely  Data manipulation by supplier appears unlikely 
 PDF is preferred 
 Test lab letterhead (original))( g  

(as of 8/6/10) 
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ISTMT Checklist 

 Consistent with submitted product and cutsheet* 
 Catalog numberCatalog number 
 No portions not clarified by cutsheet 

 Product descripption and pphotos or diaggrams 
 No thermal management not indicated on cutsheet 
 Input current, voltage, and power 

• Combined with LM-79 report 

* Or meets Product Group/Family criteria 
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LM-80 Checklist 

 Report produced by a qualified test lab (if applicable)
 
 Consistent with submitted product  Consistent with submitted product 
 Product photos (if available) 
 Product descripption 
 Drive current 

www.ssl.energy.gov 42 | Solid-State Lighting Program 



   

LM-80 Checklist 

 Report produced by a qualified test lab (if applicable)
 
 Consistent with submitted product  Consistent with submitted product 
 Product photos (if available) 
 Product descripption 
 CCT 

• Not clearly indicated in LM-80 report 
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LM-80 Checklist 

 During long-term operation 
 Three case temperatures: 55°C 85°C and another  Three case temperatures: 55 C, 85 C, and another 

selected by manufacturer 
 Tolerance of - 2°C 
 More conservative using “≥” ?... 

 Ambient within - 5°C of case temperature
 

 IInput current ± 3% off rated RMS
3% d RMS 

? 
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LM-80 Checklist 

 During photometric measurements 
 25°C ambient   25 C ambient 
 Tolerance of ± 2°C 

 Input current ± 0.5% of rated RMS 
 Relative humidity < 65% 
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LM-80 Checklist 

 Voltage 
 Input voltage conforms to rated input voltage and  Input voltage conforms to rated input voltage and 

frequency of driver 
 Ripple ≤ 2% of output voltage (DC only) 

 THD ≤ 3% of fundamental 
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LM-80 Checklist 

 Thermocouple 
 Diagram shows location of attachment point Diagram shows location of attachment point
 
 Complies with ASTM E230 Table 1 “Special Limits” 
 ≤ 1.1°C or 0.4%, whichever is ggreater 

 Time uncertainty of ± 0.5% 
 Product sampling method and sample size reported 
 Catastrophic failures reported 
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LM-80 Checklist 

 Adequate number and duration of 
pphotometric measurements 
Minimum 6,000 hours of testing 
Maximum interval of 1,000 hours 
 Chromaticity shift reported 
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LM-80 Checklist 

 Drive method reported 
 Forward voltage  Forward voltage 
 Constant current 
 Same current for longg-term operation 

and photometric measurements 
 Same current for each case temperature 
 Oth i ’ i l ! Otherwise can’t interpolate! 

p 
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Final Punch (DLC QPL) 


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Final Punch (DLC QPL) 



•	 100.1% from 0° to 90° 
oo Rounding error (negligible) Rounding error (negligible) 
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Final Punch (DLC QPL) 


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Final Punch (DLC QPL) 


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Final Punch (DLC QPL) 


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Final Punch (DLC QPL) 

 Drive current 
 LM-79reported ≤ ISTMT reported ≤ LM-80 measured 

 TMPLED (measured) 
 ISTMT ≤ LM-80 max 
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Final Punch (DLC QPL) 

 Drive current 
 LM-79reported ≤ ISTMT reported ≤ LM-80 measured 

 TMPLED (measured) 
 ISTMT ≤ LM-80 max 
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Final Punch (DLC QPL) 

•	 Resubmitted with chart approx per NEEP requirements 
oo No interpolation necessary (Scenario 2) No	 interpolation necessary (Scenario 2) 
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Final Punch (DLC QPL) 

• Notes regarding problems common among submittals
 

o Did not strictly adhere to LM-80 
 Ts location not indicated in long-term report 
 Ts tolerance not per LM-80 
 Numerous long term test conditions unclear Numerous long-term test conditions unclear 

o In situ LED drive current is rated, not measured 
oo Make/model of LED package/module is notMake/model of LED package/module is not 

independently verified 
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Another Example 

•	 Long-term ambient 
tempperature = 25°C? 
o	 Or just during 

photometric testing? 
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Thank you! 

Questions?
Quest 
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